A.P. Aliaksandr Kachynski and Andrey Kuzmin here in Buffalo designed and operate our multiplex setup. With it, we integrate two advanced nonlinear optical modalities: coherent anti-Stokes Raman scattering (CARS) and two-photon excited fluorescence (TPEF). CARS records the vibration frequencies of molecular bonds after they are exposed to intense bursts of light. We can use CARS to image protein and lipid macromolecules in cells, but the RNA and DNA vibration frequencies are barely distinguishable. So we selectively stained RNA and genomic DNA with fluorescent dye and used TPEF to image those macromolecules in two different fluorescent channels. The combination of technologies permits the characterization and monitoring of intracellular molecular organization at a level of sensitivity and complexity that previously was unachievable.
